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Abstract of JP2001023776 

PROBLEM TO BE SOLVED: To simplify 
structure without sacrificing life and 
efficiency by directly contacting a main body 
of a small molecule organic material 
interposed between a first electrode and a 
second electrode with both electrodes, and 
constituting with a bipolar material having an 
electron transport characteristic and a hole 
transport characteristic. 
SOLUTION: An organic electroluminescent 
medium (BTEL layer) 16 interposed between 
a first electrode 14 transparent or semi- 
transparent made of ITO, polyaniline, or Au, 
and a second electrode 18 made of Li or Mg 
0 oon a substrate 12 made of glass or transparent 
plastic is preferable to have a band gap of 
1.5-3.5 eV. This is a bipolar transport 
emission layer having a general formula, 
AxBy containing elements A and B capable 
of transporting an electron and a hole, and 
made of metal, an alloy, a conductive 
polymer, or a metal compound. By changing 
x and y representing components, mobility of 
a hole and an electron based on an average 
hopping distance of a carrier is controlled, or 
by continuous adjustment of the composition, 
same effect is obtained. An insulating 
material layer between the BTEL layer 16 
and the first electrode 14 and between the 
BTEL layer 16 and the second electrode 18 is 
made unnecessary. 
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[iit*«i] minm (14) t%2mm as) t 

Is? hn/U^ty^ • t*'^* (1 0) "CfooT, fltl 
*#«rfttfe *5 «fc OTE JUMbWttS: ff-f 6 'V ? *» 

do) -cfco-c :Sgi«« (14) t%2W& (1 

8) fc(OWT?ttS*ixfc/h»^*r««-» (16) tf># 

* ; b5es& i &m<D&m& x wimbis 2 mucosa t e 
meffntmo** ; 1. 5-3. s e v 

[?f*I3] ^ttSml^ hnyu^t^ • T^-f* 

do) ^ot:$iti (14) tm2mm a 

8) t©IB«ciiS*nfc^>f2K-7»»ttUlJl (1 

6 ) ; itti2!& 1 n&<Dmm& x vmtzm 2 nm<D&m t 
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3. 5 e V©^K*iry^«:*nrs, BtJE'<>r#-7 
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[0 0 0 1] 

;* • *?s<4 ^ (electroluminescent device) (CM L x £ 
[0 0 0 2] 

(EL) SW*««<h&JBB«tO«(cii 

S (electron transporting layer), fefctlJI (emissive 1 
ayer):fc«fctfIE?L#!&® (hole transporting layer) 
tf. ^ELx/M^te, ftV^JEftttE^itr^/^^ 

&<D1t#>lZll&#t>Z. (*1^I4, 7 2 

0, 4 3 2***119) lc*$^r*»*0O5Whd5*fiKSn 
OS fc * y T SrSJ (S*t £ it *><n*f*4 x fljjgo £ 5 



[0 0 0 3] Tangbiwi^SX 'Fabrication and Elec 
troluminescence of DoublerLayered Organic Light Em 
itting Diodes with A1 2 0 3 /A1 Cathode*, Appl. Phys. 
Lett. , vol. 70, No. 10, pp. 1233-1235, 10 Mar. 199 
7lr*3^T, Al 2 03^777ittAlq 3 (08 (*-?■ 

it, A 1 q 3 /A 1 #ffi^HW^afi»«!l*-f y^tt* 
(excitation-quenching gap states) £B&3x~f3 e 
[0 0 0 4] Parker bfci-SJMt 'Fabrication of Pol 
ymer Light-Emitting Diodes UsingDoped Silicon Elec 
trodes*, Appl. Phys. Lett., Vol. 64, No. 14, pp. 1 
774-1776, 4 Apr. 1994TI1. > 9 a >&&±.\ztf ]) ^ 

LEDiSriESf^KL, A>o^8i:#yvLEDS:v'5 

[0 0 0 5]«ffS5, 8 5 3, 9 0 5*"m, £ 
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^> ^ n S-&(heterojunction)#®0^iCOV^T§S 
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«i*^yric»1-5|»Bt454:#*.bix5 c :©i 
[0 0 0 6] 

"OMt&ttl*. *fc, ®^BSi:IE7L»SftStOHJ<7) 

[0 0 0 7] **MoBttJ4, «f«3i*«ft$ixfc3iu 
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[00 1 1 J 

-« t m 2 mm t coraum ^tnt^^vmn<o^» 

^KScttliS (BTEL : bipolar transport emitting 1 
ayer) tB^tib, m*&£ lflElL<Dffijj$:&®1' *>fe 
Jd*Gi-Z>i><Dt LXfem£tiZ>;<J tf-^WKbipol 
ar material) frbKZo »I^^^-7W^-0 
II, A x B y ^:^9-^^L, ^rTAI^m^^K) 

xllAgi8<aric#££cL, y[iB^^^If e & 
[0 0 12] 

Til, «p«F«*o»5Hic*5^r«S$n5. fctfU * 
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II, Corning 7059#7 * 4 <ifCD#7 # 0 * U 7 -f 
> (polyolef ins) , <K V :n— r /U* fcft V (pol yethersul 
fones) , U T y U- h (polyarylates) ir^^ 6 4 <5S 

"Ctt, Sfil 211, yy y Y - x^^^^ffl 

I o o 1 4 ] s« 1 2 <D±iz&m£tiz<n\*m i m& i 

SEfc5VMl*3W-?fc* 0 ^SIEL-r/W^fficoMl 

#3pr<o«*ctt % mt-owj*, mt-owAn n 

TO : indiunrtin oxide) , gtffcffift, BKfcEftftfcJf 
<&8»tt£JMMfc4(«\ *9 T=y V(polyaniline)4 

A. fifeAV^ixboJia^te^ro^Ji (5 0 0A* 



[0 0 1 5 J fcKtll4±l:MSWO[4, ^T«o: 

w -C*Jfe (light- emission) *?±i:5 0 *HfiSfiBJTIi, W 
tttoiu^ h n^* l 611, ^rng^ 

(ttT-CRWI-8) iffiM**L-C^5. -IRK, Kit 
1611, 1. 5-3. 5T, »*L<I41. 8-3(0© 
HO/<> K¥+ yftt+Z. m& l 6 tt/h»^#««- 

SlScffi/I (BTEL) tt>V>p, * : M3J:tHE?W>H* 

5*m^6*6. m^xikfl-ctt. 6 ii a x b v 

fcv*5-*Srtr#U wr-CAIl*^S:»»-c#5B* 
Bfl]E?LSr»»-Ct8gS^fc«9, xllA x B y 
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[o o 1 6 j mmi 4ii, &jb, &m&&, ^m^^y 

<t 9 1 4 1 /mimo^ bteli 
i e kvn&mn#ttt'zii&iz!&mr*t\ *>* 

wi*ft±9fc&#-efc*. BTELSi-*fc»t»j8Eflci 
1*1411, BTELil 6 0«afiJcS:ggffii--5r ttiot 

aei-^tSo «xtf % y = i-r**>t>i oo%-c&5it 

£\ BTEL|16«#l:ia»i (HT:hole trans 
port) W*Br^64 9, E?L»lll*sSI<fiSSii % 
y = 0^i^ BTELil 6tttt?»M (ET:elec 
tron transport) ^Tfc 9 , «^®J^£^^5 0 

v^-ftio»^ic-&i, ELJWfi, ^r-tyrffiA^.tt/ 

■T y Til, ^)tW(radiatively) {ZW&f&TtiT tC B T E 

^, ET*JJ:t5HT»^tta^#fc*5^-C*l¥-r5. ^ 
^BB^S^^t^X^!?— /^i^«&(van der Waalscoup 
ling)(0#^C7)yt^, HTfectaET^j^^SBifi 
^^^©lil (HOMO : highest occupied molecular o 
rbital) *Jitf«tt*fi*^ttii (LOMO: lowest 
unoccupied molecular orbital) (OJfcW^^ K(l, jig 

ET LUMOidT^y tfV^thop) L, jE?L»1HT 
HOMO«CT^s/tr>^-r5 0 BTELB16«$: 

mw-ezz> 0 fiBjxiii, /h$^ y (fi^NPBia) 

£\ jE?LO¥«&*ytr>^iaiW:*#</j?9. -^^^ 
iE?L^»)S(hole mobility) IHS< 4-5 0 fct, 
S^iZ-^OffiHH, BTELil 60mfiJc4rSHSr 
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[0 0 19] Sot, iFtt^tttttftJILlosu^ ho 
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1 0 niu^ hn^^^irv^ (EL) t'^x 
12,12' g& 

14,14' mi mm 

16, 16' HnyU^^-fe^^JJtft: (BT 
ELS) 

18,18' % 2 ®& 
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